
Dublin Unified School District 
 
 

Course Title:    Independent Study Calculus-based Electromagnetism  
 
Grade Level(s):   12 
 
Length of Course:   Two Semesters or Equivalent Term 
 
Credit:     Ten Units (5.0 per semester) 
 
Prerequisite:    Completion of AP Calculus & AP Physics Mechanics 
 
Course Description:  
This course is a rigorous college-level independent study pass-or-fail course, requiring extremely 
self-motivated learners; it is designed for students planning to specialize in a science or 
engineering major. The course focuses on topics of electricity and magnetism, such as: 
Electrostatics; Conductors, capacitors, dielectrics; Electric circuits; Magnetic Fields; and 
Electromagnetism. (The last month, students may also explore other topics such as heat and 
thermodynamics, wave behavior (light, sound, etc.), astronomy and some “modern” physics.) 
Calculus-based Physics students must: (a) develop a deep understanding of foundational principles 
of physics in classical electromagnetism by applying these principles to complex physical 
situations that combine multiple aspects of physics rather than present concepts in isolation; (b) 
design and conduct inquiry-based laboratory investigations to solve problems through first-hand 
observations, data collection, analysis and interpretation, and document these experiences; (c) 
develop critical thinking skills through applying methods of differential and integral calculus to 
formulate physical principles and solve complex physical problems. Use of a TI-graphing 
calculator is required for this course. **This course may not be taken for duplicate credit after 
Physics.  
 
 
Schools Offering:  Dublin High School 
 
   
Meets University of California  not sought  
Entrance Requirements:         
 
Meets California State University  not sought  
Entrance Requirements:    
 
Board Approval:    ___________________ 
 
Instructional Materials:   Fundamentals of Physics,  

John Wiley & Sons, 2005 
ISBN: 0-471-21643-7 

 
Supplemental Materials:   Released Advanced Placement Exams 
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COURSE CONTENT: 
 
Course Goals and/or Major Student Outcomes 
This course is a rigorous college-level independent study course, requiring extremely self-
motivated learners; it is designed for students planning to specialize in a science or engineering 
major. The course focuses on topics of electricity and magnetism, such as: Electrostatics; 
Conductors, capacitors, dielectrics; Electric circuits; Magnetic Fields; and Electromagnetism. (The 
last month, students may also explore other topics such as heat and thermodynamics, wave 
behavior (light, sound, etc.), astronomy and some “modern” physics.) Calculus-based Physics 
students must: (a) develop a deep understanding of foundational principles of physics in classical 
electromagnetism by applying these principles to complex physical situations that combine 
multiple aspects of physics rather than present concepts in isolation; (b) design and conduct 
inquiry-based laboratory investigations to solve problems through first-hand observations, data 
collection, analysis and interpretation, and document these experiences; (c) develop critical 
thinking skills through applying methods of differential and integral calculus to formulate physical 
principles and solve complex physical problems. A general outline of the course content can be 
seen below:  
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COURSE OBJECTIVES: 
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Key Assignments, Labs, and/or Activities 
 
Since this course is independent study, students will be using textbooks and available online content to 
meet the objectives listed above, with an approximate pace set by the instructor. Success will be 
determined by student scores on available released AP Electromagnetism exams.  
 
As much as possible (when laboratory supplies can be secured, and when the activities can be done 
individually) students will be asked to conduct appropriate laboratory activities. Included in those 
activates will be a pre-lab & lab write-up as seen below: 
 
 A. Pre-lab activities for students include all of the following: 

1.  Written assignment in which students will be asked to explain and describe, in 
their own words, physical phenomena, make predictions about what one should or 
should not observe given the laws of physics, and evaluate the assumptions 
behind the usage of various physical equations. Students will also model physical 
situations mathematically, and perform rigorous, often-multi-step, calculations 
using trigonometry, algebra, and geometry. 
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2. Ensure awareness of safety rules, when to use safety equipment such as safety 

goggles, and appropriate and correct use of special equipment such as electric 
power supplies. 

 
 
 
B. Lab write-up 
1. In their lab reports, students will be asked to describe, in detail, the purpose of 

each activity, the nature of theory or principle being investigated, the procedure 
they used, conclusions reached, whether conclusions were consistent with 
predictions made based on the accepted laws of physics, and the nature of any 
sources of uncertainty or measurement error in the lab. Each lab report will also 
include all data taken during the lab, and full graphical and mathematical analysis 
of the data. 

 
Specific Laboratory activities may include: 
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Instructional Methods and/or Strategies 

● Online lectures & material 
● Individual work/problem solving  
● Laboratory investigations 
 

Assessment Methods and/or Tools 
● Pass or Fail 
● Informal assessment of in-class problem solving 
● Released AP Electromagnetism Exam 
● Lab reports 

 
Assessment Criteria 

● Mastery of concepts 
● Ability to perform calculations correctly 
● Ability to communicate concepts and calculations in writing 


